A b s t r a c t : The purpose o f t h i s document i s t o d e f i n e t h e e s s e n t i a l user requirements f o r t h e Requirements Management System Browser (RMSB) a p p l i c a t i o n . T h i s i n c l u d e s s p e c i f i c a t i o n s f o r t h e Graphical User I n t e r f a c e (GUI) and t h e supporting database s t r u c t u r e s . The RMSB a p p l i c a t i o n i s needed t o p r o v i d e an easy t o use PC-based i n t e r f a c e t o browse system engineering data s t o r e d and managed i n a UNIX software a p p l i c a t i o n . The system engineering data i n c l u d e f u n c t i o n s , requirements, and a r c h i t e c t u r e s t h a t make up t h e Tank Waste Remediation System (TWRS) t e c h n i c a l base1 i n e . T h i s document a l s o covers t h e requirements f o r a software a p p l i c a t i o n t i t l e d "RMSB Data Loader (RMSB-DL)", r e f e r r e d t o as t h e "Parser." The Parser i s needed t o read and parse a d a t a f i l e and l o a d t h e data s t r u c t u r e supporting t h e Browser.
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.O INTRODUCTION
Systems Engineering i n f o r m a t i o n f o r t h e Tank Waste Remediation System (TWRS) i s c u r r e n t l y s t o r e d and managed w i t h t h e RDD-100' software a p p l i c a t i o n . e n g i n e e r i n g process i n c l u d i n g f u n c t i o n s , requirements, and a r c h i t e c t u r e d e f i n i t i o n s f o r s p e c i f i c a t i o n s . The RDD-100 a p p l i c a t i o n runs on a UNIX w o r k s t a t i o n , c o s t s over S30K p e r l i c e n s e , and i s n o t an open system. Therefore, a personal-computer (PC)-based system i s needed t o increase t h e a b i l i t y o f engineers and managers o n -s i t e t o access and modify t h e i n f o r m a t i o n s t o r e d i n t h e RDD-100 system. access t o t h e RDD-100 data f o r a wide range o f users, a r e l a t i o n a l database w i t h a g r a p h i c a l user i n t e r f a c e (GUI) i s r e q u i r e d f o r PC users r u n n i n g M i c r o s o f t Windows. T h i s software a p p l i c a t i o n w i l l be t i t l e d , "Requirements Management System Browser" (RMSB) o r "Browser".
The Browser data s t r u c t u r e and i n t e r f a c e design must c l o s e l y mimic t h e RDD-100 d a t a s t r u c t u r e and terminology. The supporting database t a b l e s f o r t h e Browser s h a l l match each element t y p e i n RDD-100 and t h e r e l a t i o n s h i p s between elements s h a l l be recorded i n a t a b l e named a f t e r t h e RDD-100 r e l a t i o n s h i p . To t r a n s f e r data from RDD-100 t o t h e Browser, a PC-based GUI s h a l l be developed w i t h t h e t i t l e -RMSB Data Loader (RMSB-DL) o r t h e "Parser". l o a d t h e RMSB database.
The RDD-100 a p p l i c a t i o n manages data s u p p o r t i n g t h e systems
To p r o v i d e a more open and c o s t -e f f e c t i v e
The Parser i s r e q u i r e d t o read and parse an RDD-100 .RDT f i l e and
PURPOSE AND SCOPE
The purpose o f t h i s document i s t o i d e n t i f y t h e software requirements f o r t h e RMSB a p p l i c a t i o n . s t r u c t u r e s and t h e GUI. The d e s c r i p t i o n c o n t a i n s s u f f i c i e n t d e t a i l t o d e s c r i b e t h e processes used by t h e software. t h e RMSB i n s t a l l a t i o n software, o r t h e RMSB updating software. and update o f t h e RMSB a p p l i c a t i o n i s covered i n t h e documentation f o r t h e TWRS Systems Engineering Tools g e n e r i c i n s t a l l a t i o n program and g e n e r i c automatic update software. TWRS Systems Engineering Software C o n f i g u r a t i o n Management Plan (WHC-SD-WM-CSCM-034) f o r t h e TWRS Systems Engineering Tools. Graphical User I n t e r f a c e RMACS RMSB Requirements Management System Browser, t h e Browser RMSB-DL RMSB Data Loader, t h e Parser SE Systems Engineering SQL S t r u c t u r e d Query Language TWRS Tank Waste Remediation System used w i t h i n t h i s document.
RDD-100
Requirements Management and Assured Compliance System
REQUIREMENTS
The f o l l o w i n g s e c t i o n s i d e n t i f y software requirements f o r t h e development o f t h e RMSB a p p l i c a t i o n . The requirements are grouped i n t o f i v e s e c t i o n s : 1) o v e r a l l o r general requirements f o r t h e a p p l i c a t i o n ; 2) requirements f o r t h e u t i l i t y t h a t parses an RDD-100 data f i l e and loads t h e RMSB database;
3) requirements f o r t h e database s t r u c t u r e c o n t a i n i n g t h e data; 4) t h e g r a p h i c a l user i n t e r f a c e requirements organized by main f u n c t i o n a l i t y groups (windows); and 5) o t h e r requirements t h a t are n o t covered i n t h e o t h e r f o u r areas.
. 1 GENERAL
T h i s s e c t i o n describes t h e h i g h -l e v e l f u n c t i o n a l requirements r e q u i r e d f o r t h e PC-based software system. The mission o f t h i s system i s t o p r o v i d e a c o s t e f f e c t i v e way f o r a wide spectrum o f users t o view t h e TWRS t e c h n i c a l b a s e l i n e d a t a s t o r e d i n RDD-100 and monitor changes between r e v i s i o n s . b r i d g e t o RDD-100 i n f o r m a t i o n should a l s o p r o v i d e a p l a t f o r m f o r o t h e r a p p l i c a t i o n s t o g a i n access t o t h e system engineering d a t a s t o r e d i n RDD-100. T h i s
1.
The a p p l i c a t i o n must r u n on a PC and have a M i c r o s o f t Windows t y p e g r a p h i c a l user i n t e r f a c e t h a t operates e f f i c i e n t l y i n t h e windows environment.
2.
The i n t e r f a c e must use windows, buttons, menus, s c r o l l bars, mousec l i c k events, and o t h e r windows c o n t r o l s t o manipulate t h e user's view o f t h e data and t o navigate through t h e data, i . e . , a simple, easy t o use, p o i n t -a n d -c l i c k i n t e r f a c e .
The database engine s t o r i n g t h e RDD-100 data must support t h e S t r u c t u r e d Query Language (SQL) and t h e PC windows environment.
The system must be a b l e t o read an RDD-100 d a t a f i l e (.RDT f i l e ) , parse o u t t h e r e q u i r e d data, and download t h e i n f o r m a t i o n i n t o a PC database s t r u c t u r e .
3 .
4.
The database must be s t r u c t u r e d so t h a t i t mimics t h e RDD-100 schema and terminology t o p r o v i d e system commonality and ease o f d a t a t r a n s f e r .
The g r a p h i c a l user i n t e r f a c e and database s t r u c t u r e must support t h e user a c t i v i t i e s o f browsing, s o r t i n g , searching ( d a t a q u e r i e s ) , m o n i t o r i n g changes between data sets, and a l l o w i n g e l e c t r o n i c capture and upload o f s e t o f proposed d a t a changes made by t h e user.
5.
PARSER FUNCTIONS
A s o f t w a r e t o o l i s r e q u i r e d t o i n i t i a l l y convert t h e RDD-100 i n f o r m a t i o n , i n t h e form o f an .RDT f i l e , i n t o t h e database s t r u c t u r e t h a t w i l l be used by t h e Browser (See Section 4.3). r e q u i r e d t o perform t h e f o l l o w i n g f u n c t i o n s :
1.
Create t h e database s t r u c t u r e .
2.
Parse an .RDT f i l e generated by RDD-100, i n c l u d i n g t h e a b i l i t y
T h i s t o o l , t i t l e d RMSB-DL o r Parser i s t o f i l t e r o u t and i g n o r e those elements, r e l a t i o n s , and a t t r i b u t e s n o t d e f i n e d f o r t h e TWRS database s t r u c t u r e .
.
Parse t h e change h i s t o r y i n f o r m a t i o n i n t h e .RDT f i l e .
4.
Generate a r e c o r d count r e p o r t f o r a l l element and r e l a t i o n t a b l e s .
A l l o w t h e user t o e n t e r a 250 c h a r a c t e r name o r d e s c r i p t i o n f o r t h e d a t a s e t being parsed.
5.
DATABASE STRUCTURE
The f o l l o w i n g requirements apply t o t h e database s t r u c t u r e f o r t h e Browser and t h e Parser a p p l i c a t i o n s . s t r u c t u r e conform t o t h e schema used w i t h i n ROD-100. R e l a t i o n -A t t r i b u t e (ERA) s t r u c t u r e , where elements r e p r e s e n t records o f v a r i o u s types, t h e a t t r i b u t e s are t h e " f i e l d s " o r data values o f each element record, and r e l a t i o n s are used t o i d e n t i f y l i n k s between elements.
These requirements on t h e database RDD-100 uses an Element-
1.
There s h a l l be one t a b l e f o r each element t y p e used w i t h i n RDD-100. t a b l e s t r u c t u r e . Requirements, A r c h i t e c t u r e s , and so on.
2.
A l t e r n a t e (RMACS and RDD-100) nomenclature f o r t h e elements, a t t r i b u t e s , and r e l a t i o n s s h a l l be provided.
.
A l l o f t h e necessary a t t r i b u t e s associated w i t h each element t y p e c u r r e n t l y used w i t h i n t h e RDD-100 database, i n c l u d i n g t h e element t y p e ( S t r i n g , I n t e g e r ) and s i z e (bytes) s h a l l be r e t a i n e d .
Elements o f t h e same t y p e s h a l l be contained i n a s i n g l e Example o f element types i n c l u d e Functions, 4 .
6 .
8.
9.
A l l o f t h e r e l a t i o n s c u r r e n t l y used by RDD-100 s h a l l be r e t a
i n e d . Each r e l a t i o n s h a l l be contained i n i t s own t a b l e , and i d e n t i f y t h e source and t a r g e t elements f o r t h e r e l a t i o n .
The data and supporting s t r u c t u r e s h a l l be maintained i n a database engine t h a t runs on a PC i n t h e windows environment.
Element records s h a l l be indexed by t h e "Name" a t t r i b u t e , o r "Number" and "Name" a t t r i b u t e s . R e l a t i o n records s h a l l be indexed by t h e source element t y p e and name, and by t h e t a r g e t element t y p e and name.
Change h i s t o r y i n f o r m a t i o n f o r elements, r e l a t i o n s , and a t t r i b u t e s s h a l l be r e t a i n e d i n t h e database s t r u c t u r e .
Change h i s t o r y i n f o r m a t i o n s h a l l be indexed by t h e element t y p e and element name.
GRAPHICAL USER INTERFACE
General
The f o l l o w i n g are requirements f o r t h e o v e r a l l design and development o f t h e GUI f o r t h e Browser software. Because t h e Parser w i l l n o t be d i s t r i b u t e d , these requirements do n o t apply t o t h e Parser. are g e n e r a l l y broken down i n t o s p e c i f i c groupings o f f u n c t i o n s contained i n an o b j e c t c a l l e d a window.
The f u n c t i o n a l requirements 1.
2.
.
5.
.
Any window w i t h i n t h e software t h a t c o n t a i n s t e x t i n p u t f i e l d s s h a l l have an " E d i t " menu w i t h t h e standard "Cut and Paste" c a p a b i l i t i e s . These f u n c t i o n s s h a l l exchange data w i t h t h e Windows c l i p b o a r d , which can then exchange t h e d a t a w i t h o t h e r Windows a p p l i c a t i o n s .
Wherever possible, a l l menu items and c o n t r o l s (buttons, l i s t boxes, check boxes, e t c . ) s h a l l have keyboard e q u i v a l e n t s .
When possible, any n o n -t r i v i a l windows s h a l l have r e s i z i n g c a p a b i l i t i e s , so t h a t t h e c o n t r o l s i n those windows w i l l be s i z e d a p p r o p r i a t e l y when t h e window i s r e s i z e d by t h e user. T h i s w i l l a l s o s c a l e t h e window and c o n t r o l s t o f i t on any s i z e screen r e s o l u t i o n .
Resizable windows s h a l l have a minimum s i z e so t h a t c o n t r o l s do n o t o v e r l a p and t h e window i s s t i l l readable.
Resizable windows s h a l l i n i t i a l l y be f u l l screen f o r any screen r e s o l u t i o n g r e a t e r than o r equal t o VGA (640 by 480 p i x e l s ) .
A l l windows must be a b l e t o f i t i n a minimum s i z e o f a VGA m o n i t o r (640 by 480 p i x e l s ) .
7.
For any n o n -t r i v i a l windows, a "Help" menu must be a v a i l a b l e w i t h i n f o r m a t i o n about general t o p i c s and t h e c u r r e n t window as w e l l .
Windows t h a t c o n t a i n t a b l e s o f element records s h a l l have a "double-click'' event associated w i t h them t h a t w i l l d i s p l a y t h e d e t a i l e d i n f o r m a t i o n on t h e selected element record.
9. For any window w i t h n o n -t r i v i a l i n f o r m a t i o n , t h e a b i l i t y t o p r i n t t h e i n f o r m a t i o n must be provided.
Main Window main window s h a l l be t h e i n i t i a l window d i s p l a y e d by t h e a p p l i c a t i o n p r o v i d i n g t h e s t a r t i n g p o i n t f o r t h e software f u n c t i o n a l i t y .
The Main window s h a l l :
The f o l l o w i n g requirements apply t o t h e main window o f t h e Browser. The
1.
.
7.
a.
9.
10
D i s p l a y t h e "Number" and "Name" a t
t r i b u t e s f o r t h e records o f a user-selected element t a b l e and p r o v i d e t h e user w i t h e t h e c a p a b i l i t y t o s e l e c t t h e element t y p e t o d i s p l a y from t h e main
window .
H i g h l i g h t element records i n t h e main window t a b l e t h a t have been added, modified, o r d e l e t e d u s i n g v a r i o u s c o l o r s .
Provide t h e a b i l i t ; t o s e l e c t whether t o s o r t t h e main window t a b l e by t h e "Name o r "Number" f i e l d . 
D i s p l a y t h e d e t a i
Provide t h e a b i l i t y t o open any Browser database f i l e .
Provide t h e a b i l i t y t o e x p o r t t h e c u r r e n t change i n f o r m a t i o n i n t o an .RDT f i l e readable by RDD-100, or t o an ASCII t e x t f i l e .
Provide access t o a preferences window t h a t a l l o w s t h e user t o s e t v a r i o u s user preferences.
Provide a mechanism f o r e x i t i n g t h e program.
Provide a mechanism f o r accessing a r e l a t i o n t a b l e s window.
Provide a mechanism f o r accessing an o l d views window.
11. Have a mechanism for adding and deleting element records in the current tab1 e.
Have a mechanism for accessing various query windows.
Have a mechanism for accessing a database changes windows.
Provide access to On-Line Help information.
12.
13.
14.
15. Be resizable.
User Preferences Window
A preferences window shall be used to set various user defined options for the software. The window must be accessible from the main window of the software 1.
2.
3.
4.
5.
6.
The preferences window shall provide the user with the ability to: Display all or a selected set of attributes for an element type as defined by the user in the Preferences window.
2. Display any or all relations to other element records in the database.
3. Allow the user to modify and save changes to the attributes.
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.
7.
9.
10.
11.
12.
Allow the user to add a new element of the same type or delete the current element record.
Provide a mechanism that adds or removes relationship links to other elements.
Provide record navigation capabilities that navigate through records in the current element table.
Provide a method of canceling changes made to the attributes of the current element record.
Provide a mechanism for returning to the previously viewed element .
Provide a mechanism for accessing an old views window.
Provide a mechanism for viewing the change history information for the current element.
Provide access to on-line help for the window and current element type.
Be resizable.
Element Relationship Window
records in any one of the relation tables in the data structure.
relations window shall be accessible from the program's main window and have the following functionality:
An element relationship or relations window shall be used to display the The
1.
Display the element type, name, and number for the source and 2.
target elements for a user-selected relationship type.
Provide a selection box for changing the relationship type being viewed .
Display the detailed record information for any source or target element "double-cl icked" in the table.
Have on-line help available for the window.
.
Able to exit from the window.
Be resizable. 
